**Abstract**

**Background**: Repeated administration of amphetamine elicits a progressive enhancement in behavioral and subjective responses to the drug and an increase in amphetamine-induced dopamine release. This enhancement is called sensitization and is able to induce changes in the response of the brain dopamine system to amphetamines mimicking certain aspects of dopaminergic dysfunction in schizophrenia.

**Objectives**: We are conducting experiments using positron emission tomography (PET) and the D~2/3~ receptor agonist radioligand \[^11^C\]-(+)-PHNO, which is currently the optimal method for studying fluctuations in extracellular dopamine in the living human brain. Our primary objective is to compare the amphetamine-sensitized state in healthy controls to the amphetamine-response in schizophrenia on a neurochemical and behavioral level. Amphetamine-induced dopamine release is partly controlled by inhibitory action of D~3~ receptors. Studies using D~3~-selective compounds have shown that a large proportion of \[^11^C\]-(+)-PHNO binding in brainstem dopaminergic areas is to D~3~ receptors. Amphetamine-induced dopamine release will be analyzed on a network level for studying the role of D~3~ receptors in the response to amphetamine.

**Methods**: Patients with first-episode schizophrenia and healthy subjects undergo two \[^11^C\]-(+)-PHNO PET scans, one drug-naïve, the other one after a small dose of oral d-amphetamine. Healthy subjects are sensitized with four doses of d-amphetamine before undergoing another scan. The subjective and neurochemical amphetamine-response in schizophrenia is then compared to the response in drug-naïve and sensitized healthy individuals by repeated ratings and by analyzing changes in binding potential values.

**Results**: Our preliminary results show clear behavioral and neurochemical sensitization after repeated d-amphetamine in healthy subjects. Results in patients with schizophrenia are currently being analyzed.

**Conclusions**: \[^11^C\]-(+)-PHNO PET is a suitable tool for studying amphetamine actions and the amphetamine-sensitized state. Analysis of \[^11^C\]-(+)-PHNO binding in subdivisions of the dopamine system will help elucidating similarities and differences between the amphetamine-sensitized state and 'natural' amphetamine-sensitization in schizophrenia.
